The height of the molecule is defined as the difference in the z-coordinate of the chlorine atom (colored pink in Figure S1 ) and the averaged z-coordinate of the six peripheral carbon atoms (colored black). The gas-phase molecule (left panel) is thus 4.46 Å high while the adsorbed molecule (right panel) is 3.25 Å high. However, this definition of molecular height holds true only for the "Cl-up" conformation as it is the only chlorinated case where all six peripheral C atoms are in the same xy plane.
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Molecular arrangement in dense hcp islands
A cartoon of the molecular arrangement of "Cl-up" molecules and the measured associated unit cell dimensions overlaid on a close-up STM image of a high-density hcp islands is shown in Figure S2 . 
Adsorption Site of "DeCl-up"
A comparison of the different calculated adsorption energies of "DeCl-up" molecules vis-à-vis the "Cl-up" molecule is contained in Table S1 . hcp hollow sites are thermodynamically most 
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stable also for DeCl-up, and again a maximum overlap of the isoindole N atoms with the Cu lattice is energetically preferrable. Table S1 Adsorption energy for "Cl-up" and "DeCl-up" conformations of the (Cl)B-SubPc molecule at different adsorption sites of Cu(111) surface. Reduced N/Cu was obtained by rotating the molecule (in its maximum registry orientation) by 60° along the C 3 symmetry axis.
Energy barrier for flipping from "DeCl-down" to "DeCl-up"
To determine an approximate barrier for flipping of the molecule from "DeCl-down" to "DeCl-up" orientation while it is adsorbed on the substrate, we calculated the adsorption energy of an approximated intermediate state (see Figure S4 ). This state was constructed by moving all atoms of the dechlorinated molecule to a fixed height. This height, in turn, was determined by averaging the height of the boron atoms from the relaxed geometries of the DeCl-up and DeCldown systems.
While relaxing this approximated geometry, the vertical positions of all atoms of the molecule except hydrogen were kept fixed. Though this method of estimating a flipping barrier is somewhat crude, it gives nevertheless a meaningful insight into the energetics involved: The adsorption energy for the intermediate state is -2.88 eV, i.e., this state is already more favorable than the "DeCl-down" configuration, which implies that the actual transition state representing the barrier for conversion between the two conformations is somewhere between the fully planar Figure S4 : Molecule in "DeCl-down" conformation (left) that forms when the molecule lands on copper substrate chlorine-first. An artificial intermediate state (middle) that may form while transiting from "DeCl-down" to "DeCl-up" conformation (right). Numbers below the images are the adsorption energies for their respective systems. Color code of atoms: Cl red, C pale green, N blue, B orange, H pale yellow.
